The salticid genus Sassacus Peckham & Peckham 1895 , along with the spiders placed in the monotypic genus Agassa Simon 1901 (here made a junior synonym of Sassacus) and Metaphidippus vitis (Cockerell 1894) (described as a species of Dendryphantes and placed in Sassacus by Hill 1979) represent an evolutionarily interesting group. Members of Sassacus s.s., including the Agassa subgroup, appear to be beetle mimics, while the others are not beetle-like. The ''Agassa'' species appear to be mimics of chrysomelid beetles (Coleoptera, Chrysomelidae). Apparent beetle mimicry is also exhibited by at least two other salticid genera (Richman & Jackson 1992) . The presence of such resemblances in some members of the highly diversified spider family Salticidae poses a number of important evolutionary questions.
The current paper centers on the revision and description of the species of Sassacus (including Agassa and the ''Metaphidippus'' vitis group) from Canada, the United States and Mexico to the Guatemalan border. The Neotropical species south of Mexico, mostly if not all in the Sassacus arcuatus group, are outside the scope of this paper. An unrelated salticid, Sassacus aemulus Gertsch 1934, was transferred first to Bianor aemulus (Gertsch) : by Maddison (1978) and then to Sibianor aemulus (Gertsch) : by Logunov (2001) . It is not treated in the current paper.
METHODS
More than 1850 specimens were examined for this study. The specimens were loaned or data were provided by the following institutions and individuals (names followed by acronym used in the species descriptions): American Museum of Natural History, New York City (AMNH); British Museum of Natural History, London (BMNH* record of type from photographs-specimen not examined directly); Bruce Cutler Collection, Lawrence, Kansas (BCC); California Academy of Science, San Francisco (CAS); Canadian National Collection, Ottawa (CNC); Florida State Collection of Arthropods, Gainesville (FSCA) ; Illinois Natural History Survey, Chicago (INHS*-records from database-specimens not examined); Milwaukee Public Museum, Milwaukee, All measurements, given in mm, were made using an Olympus binocular dissecting microscope with an eyepiece scale calibrated with a slide micrometer. Total length was based on the standard anterior center edge of carapace to the tip of the abdomen, although on occasion it was difficult to discern exactly where the tip of the abdomen was located. Carapace length down the center and width at the widest points were also measured. Drawings were made using a grid in one ocular and a corresponding grid under tracing paper. Final drawings were made on coquille board using a black Prismacolor pencil (habitus drawings) and pen and ink on velum.
Latitude and longitude have been added to records from maps, internet web sites (e.g., United States Geological Survey site at http://geonames.usgs.gov/redirect.html) and gazetteers when practical. Some locations were not found on maps, websites, or in gazetteers, or there were two or more possibilities for the actual locations. For these no latitude or longitude is given. It should be noted that as almost none of the localities for the specimens were ever GPS recorded, these figures are only approximate. With Sassacus papenhoei, S. cyaneus, and S. vitis only county records are given for USA locations and latitude and longitude were not determinable. One North American species (S. paiutus Gertsch) is so little known that I have included exact locality records.
Specimens were compared to type specimens borrowed from the collections noted in the descriptions, photographs provided by the British Museum of Natural History and drawings in the literature cited and/or on the internet website of Pró szyń ski (2003) .
Agassa, with the reduced spination on the ventral first tibia and more box-like cephalothorax is not distinctive enough to separate it from Sassacus. The spination on the ventral tibiae of the first legs is usually reduced to 3 in Sassacus papenhoei. ''Normal'' Dendryphantinae have 6 and this is the number found also in S. samalayucae, S. vitis, S. aztecus, and S. lirios. Since S. papenhoei itself can have anywhere from 1 to 4 ventral macrosetae, the spination of the first tibia cannot be depended on as a taxonomic character at the generic level for these spiders. This leaves Agassa with only a somewhat more extreme carapace shape and obviously different, but yet similar, genitalic characteristics, which in my view are only enough to make it a separate species group within Sassacus. The ''Metaphidippus'' vitis group was a little more difficult to place in relation to the S. papenhoei group until the discovery of S. aztecus, which resembles S. vitis with a more S. papenhoei-like embolus. Without this connection, while obviously a dendryphantine, M. vitis is not obviously a Sassacus, as defined by the type species, S. papenhoei. Hill (1979) placed M. vitis in Sassacus, based on body scale structure, and Hedin & Maddison (2001) agreed with this placement, based on molecular data. The genitalia of S. vitis are however somewhat different from those of Sassacus s. s.
The ''Sassacus arcuatus group'' (5 Ramboia?) is mostly South American, with possibly only two species (one not described here) falling into the distribution range of the current work. These appear to belong to a separate genus. Sassacus barbipes is apparently (and surprisingly) a true Sassacus. (A second species presently placed in Ashtabula, A. glauca Simon, from Mexico, apparently is a junior synonym of S. barbipes.)
Behavior.-The genus Sassacus has been little studied in regard to behavior. Only two of the North American species, S. paiutus (misidentified as S. papenhoei) and S. vitis have had their courtship recorded (Richman 1982a (Richman , 1982b . Crane (1949a Crane ( , 1949b examined the courtship of two species of the S. arcuatus group that she described from Venezuela. As noted above Sassacus paiutus and S. vitis have some very similar elements in their courtships (Richman 1982a (Richman , 1982b , which led me to believe that they might be congeneric. Table 1 contains a summary checklist of the species known from North America, including Mexico.
KEY TO THE NORTH AMERICAN SPECIES OF SASSACUS
1. Front patellae-tibiae flattened in both sexes and with fringe of spatulate hairs on ventral edges (Fig. 43) 9, 17, 23) and covered with metallic scales of various colors; male with kinked or curved embolus (Figs. 5, 11, 19, 25) (Fig. 9) 7. Carapace more elongate (Fig. 3) ; males with broader slightly crooked embolus (Fig. 5) ; females with openings curved but not sinuate (Fig. 7) (Fig. 24) , embolus curved toward tip (Fig. 25) ; females with epigynal plate longer (or at least as long as) than broad; epigynal openings not sinuate (Figs. 27, 28) Sassacus (exception S. paiutus) in usually having only three ventral macrosetae on the first tibiae and in being covered with pink or coppery and green, blue or brassy metallic scales in life. These may all appear to be brassy or greenish under alcohol. The male palpi differ from all the other members of the genus (except for S. paiutus) in the characteristic kinked shape of the embolus (Fig. 5) . Similarly the epigynum of the female differs from all but S. paiutus in the placement of openings and general structure (Figs. 7, 8) . The species is easily separable from S. paiutus in that the body of the latter is covered with golden metallic scales. Sassacus paiutus is also confined almost totally to the lower Colorado River of Nevada, California, and Arizona, while S. papenhoei is widespread from British Columbia and Maryland south into southern Mexico.
Description.-Generally both sexes covered with metallic green and pink or coppery scales in life (Figs. 1-3 ). Usually the scales on the carapace are pink or coppery and on the abdomen are green or blue.
Male lectotype from Wallace County, Kansas: Total length 3.6, carapace length 1.7, carapace width 1.4. Ventral spines on first tibiae 1-2-0 (or 1-0, 1-1, 0-0) (typical spination). Leg (Fig. 4) , which may in some examples have a basal projection. Body covered with metallic scales, which appear greenish under alcohol, otherwise base color appears brown, darker around eyes. Palpi light brownish, chelicerae and clypeus orange brown. Sternum, endites, and labium brown; endites lighter on anterior 1/3. Legs brownish with metatarsi 2, 3, and 4 having proximal 1/3 yellow. Patellae slightly lighter ventrally. Ten males from Kansas (BCC) total body length 2.9-3.7, carapace length 1.4-1.8, carapace width 1.25-1.6.
Female paralectotype from Wallace County, Kansas: Total length 4.6, carapace length 1.8, carapace width 1.6. Leg formula 1423. Appearance as in male, but with metatarsi only dark at distal ends and legs 2, 3, and 4 lighter-nearly orangeand chelicerae not excavate. Ten females from Winona County, MN (BCC) total length 3.75-5.25, carapace length 1.75-2.0, carapace width 1.5-1.7.
Variation.-While Sassacus papenhoei is fairly stable in appearance throughout its distribution, it does vary somewhat in the number of ventral macrosetae on the first tibiae, as noted earlier. These are usually arranged as 1-0, 1-1, 0-0, but may be 1-0, 0-1, 0-0 or 1-0, 1-1, 0-1. One male from Gem County, Idaho, had 0-0, 0-1, 0-0 and a female from Utah County, Utah had 1-0,0-0,0-0 just the same as S. cyaneus! In both cases both front legs were examined closely for sockets, but none were found. Since loss of ventral macrosetae is fairly common in this species it is easy to see why ''Agassa'' has lost macrosetae to the point of only having one. The arcuatus and vitis groups of Sassacus, as well as the more typical Sassacus (Fig. 3) , 0.25 mm (Fig. 4) , 0.1 mm (Figs. 5-8) .
samalayucae, have a more usual dendryphantine formula of 1-1, 1-1, 1-1, with the macrosetae occupying the distal 1/2 to 2/ 3 of the ventral tibia. This can be considered the ''primitive'' dendryphantine condition.
Some males from Utah County, Utah (AMNH) have emboli with the typical ''crook'' nearly or completely gone. The embolus in this case looks almost dagger-like. It is possible that this variation represents an incipient speciation event, but there do seem to be some intermediate forms. In females the spatial relationship of the epigynal openings seems to differ between being slightly slanted to being orientated parallel to the sides of the abdomen. This does not seem to be a stable difference, however, as females from several parts of the United States have the same variation.
Three males collected in Cochise County, Arizona, have a somewhat different color pattern, with white scales scattered on the abdomen forming a row of darker patches on each side (visible only when dry). The legs are less pigmented than the typical specimens. Comparison with a ''typical'' S. papenhoei from the Santa Catalina Mountains convinced me that these represent just a color variation and not a separate species. Color variations in this species are uncommon, but do exist. A few specimens from Cache County, Utah, have brassy scales but still have the darker leg segments on all legs except for the tarsi and metatarsi, which are yellow. Some individuals have lighter colored legs than usual, but these could possibly be recently molted. However, most variations are in the metallic colors rather than in having non-metallic scales replace metallic ones or in the base color.
Another interesting variation in S. papenhoei is found in some male specimens from Oregon, which almost resemble S. vitis in being apparently more elongated in body form than typical S. papenhoei. In at least one case specimens were consigned to a box marked ''vitis.'' Such variation, while uncommon, points out the plasticity of body shape in this genus and I think implies that all of the included species are probably closely related enough to be within a single genus.
Distribution.-This species occurs from Maryland north to southern Minnesota, south to Mississippi, and west to California and British Columbia, south into Zacatecas, Oaxaca and Guerrero, Mexico Natural history.-Often abundant in summer, especially on creosote, Baccharis, mesquite, and other desert shrubs in New Mexico or on shorter perennials, such as lupine in California. This species is often also swept from alfalfa or cotton. Two males and 21 females were collected from Chrysothamnus and Artemisia in Redmond, Deschutes County, Oregon (AMNH). Males and females were collected on Acacia near Jacumba, San Diego County, California (AMNH), 3 females from mesquite and acacia in Pima County, Arizona (FSCA) , and a female from stream edge vegetation in Burnet County, Texas (FSCA) . Three males and three females were collected on perennial Gutierrezia in Winkler County, Texas (FSCA) . A male and female were collected by sweeping upland prairie in Woodbury County, Iowa (FSCA) . Females have been collected on big sagebrush or ''sagebrush'' in Cache County, Utah. A male was collected in montane forest in the San Gabriel Mountains, Los Angeles County, California (AMNH). Others have been collected in meadows in Missouri and from bushes along creeks in Arizona. Males collected in May-September and November; females May-November. One female collected on the Jornada Experimental Range, Doñ a Ana County, New Mexico on 3 August 1990, had laid 5 large (1 mm) eggs in a small sac by the time it was preserved on October 23. Another female from Johnson County, Missouri was collected with an egg sac containing 7 spiderlings and 2 unhatched eggs. One female (AMNH) from Corvallis, Oregon, was collected in July from a mud dauber's nest (Hymenoptera: Sphecidae).
Sassacus paiutus (Gertsch) Figs. 9-14, 56 Metaphidippus paiutus Gertsch 1934:18, fig. 22 . Sassacus paiutus (Gertsch): Maddison 1996:238. Sassacus papenhoei Peckham & Peckham: Richman 1965:133; Richman & Roth 1976:201; Hill 1979:195, 208, fig. 10L (misidentification).
Material examined.-Male holotype, USA: Utah: Richfield, Sevier County, 38u46'210N, 112u05'000W, 4 July 1930, W.J.
Gertsch (AMNH, examined).
Other material: USA: Arizona: Mojave County, Cottonia (coordinates not determined) (MCZ, AMNH); Yuma County, Gila Pumping Plant (coordinates not determined) (FSCA) ; Martinez Dam (coordinates not determined) (AMNH); McPhaul Bridge on the Gila River, 32u45'340N, 114u25'160W (FSCA); Mittry Lake, 32u49'070N 114u29'180W (CAS); Yuma, ca. 32u42'420N 114u39'000W (FSCA, AMNH) . California: Imperial County, Salton City, 33u17'550N, 115u57'220W (AMNH); Inyo County, Laws, 37u24'020N, 118u20'440W (AMNH); Olancha, 36u16'540N, 118u00'230W (AMNH), Silver Canyon, 37u24'200N, 118u18'580W (AMNH); Mono County, Benton, 37u49'080N, 118u28'350W (AMNH); Riverside County, Blythe, ca. 33u36'370N, 114u35'490W (AMNH); north shore of Salton Sea, ca. 33u30'160N, 115u54'520W (UCR). Utah: Washington County, St. George, ca. 37u06'N, 113u33'W (MCZ).
MEXICO: Baja California Norte: San Felipe, 31.03uN, 114.52uW (FSCA) .
Diagnosis.-This species is closest to S. papenhoei from which it differs in the curve of the embolus in males (Fig. 11 ) and the structure of the epigynum in females (Figs. 13, 14) . This species also differs from S. papenhoei by the longer front legs with darkened femora. Otherwise the legs are not marked and in females are often completely yellow. When alive, S. paiutus differs from all other North American Sassacus, except for S. samalayucae, in having the entire dorsal surface of the body covered with golden-silver scales ( Fig. 9 ), giving the impression of being cast from white gold. It differs from S. samalayucae by having only three ventral macrosetae on the first tibiae and in details of the female epigynum.
Description.-Male holotype: Total length 3.7, carapace length 1.8, carapace width 1.5. Leg formula 1423. Ventral tibial macrosetae on first legs appear to be 1-2-1, as reported by Gertsch, which differs from those of the paratypes and all other specimens examined, which are 1-2-0, as in average S. papenhoei. Badly rubbed, but showing remains of metallic electrum-colored scales on carapace (reported as white by Gertsch 1934) . In life the spider is undoubtedly covered with such scales. Otherwise it appears as in original description (Gertsch 1934) . Chelicerae robust and excavate, with two promarginal and one large triangular retromarginal tooth (Fig. 10 ). Front legs distinctly longer than others.
Male from Imperial County, California: Total length 2.8, carapace length 1.3, carapace width 1.1. Leg formula 1423. Ventral first leg macrosetae 1-2-0. Chelicerae robust, excavate and appear to have only one large promarginal tooth and no retromarginal teeth. Carapace red-brown covered with whitegold scales. Palpus bulb and cymbium red brown, rest yellowish. Clypeus, chelicerae, labium and endites red-brown; endites with distal edge lighter. Clypeus with whitish hairs. Abdomen light brown above and darker below, covered with metallic white-gold scales over both surfaces. Area of book lungs anterior to epigastric furrow dark red-brown. Three other males from Yuma County, Arizona, ranged in total length from 3.2-3.5.
Female from Inyo County, California: Total length 4.7, carapace length 1.8, carapace width 1.5. Leg formula 4123, with leg 1 and leg 4 nearly equal in length, but with leg 4 having a slightly longer metatarsus-tarsus. Ventral tibial macrosetae 1-2-0. Carapace red-brown covered with whitegolden metallic scales, clypeus and chelicerae red-brown, clypeus with white hairs. Sternum, labium and endites orange brown; endites with lighter anterior J. Palp yellow-brown. Front leg with femora, trochanters and coxae orange brown; rest of leg yellow-brown. Other legs uniform yellow-brown. (Fig. 9) , 0.25 mm (Fig. 10) , 0.1 mm (Figs. 11-16 ).
Abdomen yellowish dorsally covered with metallic white-gold scales. Venter darker with light widening center stripe and two rows of tiny light dots lateral on each side of stripe. Two other females from the same locality measured 4.7-4.8 in total length, carapace length 1.8 and carapace width 1.4 in both. Female from Salton City, Imperial County, California, in same vial with male described above, colored as females from Inyo County, but with less dark area on venter and with less dark brown on front legs; total length 4.0, carapace length 1.6, carapace width 1.2.
Distribution.-This species occurs in the Colorado River Drainage area from southwestern Utah and Mono County, California, south into Baja California and the Mexican border near Yuma, Arizona.
Natural history.-Common in summer (however Roth collected males and females in March at Mittry Lake) on Pulchea along watercourses. Specimens also have been collected on tamarisk and grass in similar habitats. Males collected in March and June. Females collected in March, May, June, and September. One female collected at McPhaul Bridge on 5 September 1965, laid 13 eggs on 11 September 1965. This is similar in number to the largest number (11) laid by S. papenhoei. The courtship (under Sassacus papenhoei in Richman 1982a Richman , 1982b ) is very similar to that of Sassacus vitis, with male crossing front pair of legs.
Remarks.-This species is very similar to S. papenhoei and may be derived from it. It was the species originally examined by Hill (1979) Etymology.-This species is named for the sand dune field south of Juá rez on which the type specimen was collected.
Diagnosis.-Sassacus samalayucae is most similar to S. papenhoei and S. paiutus from which it differs in the structure of the epigynum in females (Figs. 15, 16 ). The male is unknown. Sassacus samalayucae differs from all other North American Sassacus, except for S. paiutus, by having the entire dorsal surface of the body covered with golden-silver scales, giving the impression of being cast from electrum. It also differs from S. paiutus and S. papenhoei by having six ventral macrosetae on the first tibiae.
Description.-Female holotype: Total length 3.6. Carapace length 1.7, width 1.4. Leg formula 1423, cheliceral teeth two promarginal and one triangular retromarginal tooth, ventral tibial macrosetae 2-2-2. Ventral first metatarsi with four (2-2) very stout macrosetae. Carapace reddish-brown covered with metallic golden scales, as in S. paiutus. Chelicerae red-brown; endites lighter red-brown with pale distal portion. Sternum pale yellow. Legs and palpi pale yellow, except for ventral triangular dark marking at distal first femur at base of patella. Abdomen and venter covered with metallic golden scales.
Distribution.-Known only from the type locality in northern Chihuahua, Mexico. Chamberlin & Ivie (1944) now not thought to be identifiable to sex, genus, or species.
Attus quaternus: Type based on Abbot's (1792) drawing 442 of spider from ''Effingham County, Georgia'' and resurrected by Chamberlin & Ivie (1944) now not thought to be identifiable to sex, genus, or species.
Attus cyaneus: Listed by Hentz from North Carolina and Alabama, with no type designation. Not examined, as no Hentz specimens are known to have survived.
Maevia chrysea: Female holotype apparently from North America (Museum fü r Naturkunde, Berlin, not examined).
Homalattus septentrionalis: Female ''holoype'' apparently from ''Nord-Amerika, Massachusetts'' (MCZ, examined).
Agassa georgiana: No sex for holotype given; ''type'' apparently from Georgia (Museum National d'Histoire Naturelle, Paris, not examined).
Material examined. Diagnosis.-Very beetle-like. Most similar to S. alboguttatus, from which it differs in the following ways: male lacks a curve (hook) at the embolus tip (Fig. 19) , the female epigynal plate is broader than long, and the details of the epigynal structure differ (Figs. 21, 22 ). Both S. cyaneus and S. alboguttatus have a curious row of distinct setae on the anterior edge of the dorsal abdomen (Figs. 17, 23) .
Description.-Male from Columbia County, Georgia: Leg formula 1423. Total length 3.4, carapace length 1.7, carapace width 1.6. (nearly square, but just slightly less so than in the males of S. alboguttatus). Ventral first tibial macrosetae 0-1-0. Posterior median eyes much closer to anterior median eyes than posterior laterals. Cheliceral teeth: two medium-sized prolaterals and one large and curved retromarginal tooth, or just one curved retromarginal tooth (Fig. 18) . Carapace nearly black with dorsal and ventral fine metallic pink and green scales. Clypeus nearly black. Palpi with cymbium and bulb dark red brown; rest red-brown. Chelicerae red-brown with scattered metallic scales. Sternum, labium and endites redbrown with scattered metallic scales. Labium and endites with distal edges lighter. Legs generally red-brown except for metatarsi and tarsi II-IV, which are yellowish with the distal 1/ 3 of the metatarsi and proximal 1/5 of tarsi dark brown. Abdomen nearly black with metallic pink and green scales, (Fig. 17) , 0.1 mm (Figs. 18-22 ).
both ventrally and dorsally. Three males from Connecticut, Texas, and Virginia with total length 2.4-3.35, carapace length 1.25-1.6, and carapace width 1.25-1.5.
Female from Rockland County, New York: Leg formula 4123. Total length 4.1, carapace length 1.55, carapace width 1.5. Front tibial spination reduced as in male. Ventral first tibial macrosetae 0-1-0. Posterior median eyes much closer to anterior median eyes than posterior laterals. Cheliceral teeth: two promarginals and one simple retromarginal. Basic color overall (carapace and abdomen) dark reddish-brown, nearly black. Body covered with pink (in alcohol) metallic scales. Palpi, chelicerae, clypeus, sternum and endites reddish-brown, with endites yellowish anteriorly. Eyes arranged with PME much further from PLE than ALE; PLE set far back, closer to posterior declivity than to the PME. Carapace box-like, square to nearly square, enhancing the general beetle-like appearance. Legs reddish-brown except for yellow tarsi on first legs. Long hairs on anterior dorsal abdomen. Five females from Connecticut and South Carolina (USNMNH): Total length 3.75-4.8, carapace length 1.5-1.8, carapace width 1.5-1.6.
Distribution.-This species is found from New England south to Florida and west to Texas, Missouri, and Wisconsin.
Natural history.-This species is generally found on small shrubs, small oaks and scrub pines. Hentz (1846) Remarks.-This and the following species would be placed in Agassa, a separate genus, by past convention. It differs from Sassacus papenhoei in having only one ventral macroseta on the first tibia, by the more box-like carapace and by the PME being placed much further posterior on the carapace. However, as noted in the description of S. papenhoei, the ventral macrosetae are easily lost and S. papenhoei itself can vary from having one to five, although the usual is three. The eye placement is a result of the more pronounced beetle-like structure of the carapace. The genitalia and other aspects of the general color and structure are so close to the other true Sassacus that these body shape differences do not seem to really matter, other than to relate cyaneus and alboguttatus on the same sub-clade of the papenhoei group. I can see no justification for retaining Agassa as a valid genus and have thus made it a junior synonym of Sassacus. (FSCA) .
Diagnosis.-Very beetle-like. Most similar to S. cyaneus, from which it differs in having one large promarginal tooth and one large uncurved retromarginal tooth in the male (Fig. 24) , three ventral macrosetae on first tibiae in both sexes, the male with a curve (hook) at the embolus tip (Fig. 25) , the female with the epigynal plate longer than broad, and in the details of the epigynal structure (Figs. 27, 28 ). Superficially this species looks almost exactly like S. cyaneus, except for being slightly more beetle-like.
Description.-Male from Chiapas, Mexico: Leg formula 1423. Total length 3.5, carapace 1.4 long and 1.6 mm wide and almost rectangular. Front tibial spination reduced, but more similar to S. papenhoei than S. cyaneus. Ventral first tibial macrosetae 1-2-0. Basic color over all dark brown, nearly black. The abdomen has a faint cardiac mark similar to that seen on many specimens of S. cyaneus. The name alboguttatus is derived from the white hairs on the clypeus and areas lateral to the clypeus, and the small clumps of white scales on the dorsal femur, patella and tibia. Body covered with metallic scales, as in S. cyaneus. Eyes arranged as in S. cyaneus, with a box-like shape to the carapace enhancing the general beetlelike appearance. Posterior lateral eyes set far back. Long hairs on anterior dorsal abdomen.
Female from Sonora, Mexico: Leg formula 4123. Total length 4.0, carapace length 1.7, carapace width 1.7. Color and structure as in male, except 2 promarginal cheliceral teeth and one apparent ridge-like retromarginal tooth (may be broken off base). Epigynal plate (Figs. 27, 28 ) distinctive, being longer than wide, exactly opposite to that of S. cyaneus. Leg formula 4123.
Distribution.-This species occurs from Southern Sonora south into Chiapas, Mexico.
Natural history.-Males were collected in August and September; the only female in November. Ecology and behavior unknown.
Remarks.-Sassacus alboguttatus is obviously close in structure to S. cyaneus. Unfortunately very little is known about this species. While I have only seen photographs of the holotype, the structure of the chelicerae and the palpus, and the general beetle-like appearance, together with the white patches of scales on the legs described by F.O. PickardCambridge (1901) (observed on the male examined from Chiapas), and the general distribution are indicative that this is the right placement of these specimens. (Fig. 23) , 0.5 mm (Fig. 24) , 0.1 mm (Figs. 25-28 ). (Fig. 29) , 0.1 mm (Figs. 30-35 ).
Sassacus vitis species-group

RICHMAN-REVISION OF SASSACUS IN NORTH AMERICA that is not beetle-like (Fig. 29). It differs from all North
American Sassacus and Metaphidippus in the buttonhook shaped embolus of the male (Figs. 31, 32 ) and in the structure of the female epigynum (Figs. 34, 35 ). Most individuals also differ from other Sassacus, except S. aztecus, in having a pair of white bars, often with black slash or block-like mark on either side, just anterior to the spinnerets on the dorsal surface (Fig. 29) . It is also similar to S. aztecus and S. barbipes in having an acute angle to the tibial apophysis of the male palpus (Fig. 33) . When alive this species is covered with golden scales (may appear greenish), especially on the abdomen and usually (but not always) has a patch of lightcolored scales posterior to each posterior lateral eye (these are often lost in badly rubbed specimens). Description.-Male holotype: Leg formula 1423. Total length 3.5. Carapace length 1.7, width 1.3. Chelicerae slightly excavate with no apparent promarginal teeth and one large basal retromarginal tooth (in specimen from Pinal County, Arizona, with one large and two small cusps) (Fig. 30) . Retromargin of fang with noticeable keel (Fig. 30) , which also appears to be present in S. aztecus (Fig. 37 ). First tibia with 2-2-2 ventral macrosetae. Color overall orange brown. Carapace orange brown with metallic golden scales and with a white patch of scales posterior to each PLE. Clypeus dark with metallic scales. Chelicerae dark red-brown. Legs red-brown with lighter ventral distal patellae and whole tarsi. Palpi yellow. Abdomen dorsum orange with numerous metallic golden scales (in some may appear green in life); with posterior dark patch on each side, followed by paired light (probably white in life) bars, followed by smaller dark spot. Venter yellow. Sternum, endites and labium orange. Ten males from Grayson County, Texas, range from 3.6-4.8 in total length. Carapace length 1.7-2.2; width 1.3-1.8. In many large males the retromarginal tooth is very large and the promarginal teeth may be lacking or nearly so (Fig. 30) .
Female from Orange County, California: Leg formula 4123. Total length 4.1. Carapace length 1.6, width 1.2. Description as in male but with shorter and less robust chelicerae and with two small promarginal cheliceral teeth and one larger retromarginal tooth, and lighter in color, with scattered white lateral scales on carapace and white marginal band along carapace edge. Ten females from Grayson County, Texas, range from 4.0-4.9 in total length. Carapace length 1.6-1.9; width 1.3-1.4.
Variation.-The holotype male of Dendryphantes apachecus from Arizona, and males from Puebla, Tamaulpas, and San Luis Potosi in Mexico, Runnals County, Texas and Utah have a broader and flatter embolus (Fig. 32) , but otherwise very closely resemble other specimens of this species. There seems to be some gradation in Mexico between broad and narrow embolic forms, however. Some populations (e.g., Chihuahua) seem to lack the white bar and dark marks found in most specimens. One female from Tamaulipas State in Mexico, is nearly black and lacks any markings except for the light anterior abdominal border. Some specimens from Chiapas and from a few other sites have the whitish bars on the dorsal posterior abdomen continue as a zigzag mark on each side. Oddly, there seems to be a faint reflection of this pattern on some specimens from Chihuahua. There seems to be no variation in the ventral macrosetae number on the first tibiae.
Distribution.-This species ranges from Alberta and British Columbia south through California, east to Tennessee, and Kansas south through Texas and Mexico to Honduras and Panama, with isolated, probably introduced, populations in Florida.
Natural history.-Males and females were collected on alfalfa, grasses, herbs, oaks, shrubs, and along riverbanks. A male and female were collected on seaside vegetation in Panama. Males have been collected in March, May, June, July, August, September, October, and November. Remarks.-This species is rarely (if ever) variable in the number of ventral macrosetae on the first tibiae, there always being 2-2-2 (or 1-1, 1-1, 1-1) , with the last posteroventral spine being offset proximally from the last anteroventral spine (based on 275 individuals -109 males, 130 females, and 46 immatures from Arizona, California, Colorado, Idaho, Oregon, Texas, Utah, Washington, and Mexico.) As noted under variation there are some differences in the width of the embolus, some males from Puebla and San Luis Potosi (and other localities) in Mexico, Runnals County, Texas, and Utah Lake, Utah, among others, having wider emboli. This may yet prove to be a specific difference, but the males were structurally similar to most northern specimens and had similar patterns. The existence of males both with wide or narrow emboli in Utah and Texas argues against such specific distinctions and so far this appears to be one species, with mostly minor variation in color pattern, except for a few specimens as noted. Most fresh individuals have a patch of whitish scales posterior to the posterior lateral eyes, including the specimens from Puebla, Mexico, and a pair of acutely angled whitish bars (occasional two pairs) on the posterior abdomen. A few Mexican specimens and females from Dade County, Florida (the species was recently introduced to this state, probably from the east coast of Mexico), have a nearly complete zig-zag or nearly straight longitudinal band on each side of the dorsal abdomen, but this can be easily derived from the bar pattern seen on most specimens. A male from Dade County, Florida is nearly black in ground color, covered with metallic scales and with yellow tarsi on the front legs and yellow metatarsi and tarsi on the last three pairs of legs. A few specimens lack any pattern at all, as in a dark female from Tamaulipas, Mexico (FSCA) . At present I conclude that these differences are part of the natural variation present in such a widespread species, but it is possible that S. vitis actually represents a complex of several species. If the thick embolus males are eventually shown to be distinct they would take on the name Sassacus apachecus (Chamberlin 1925) . Recently Jiménez-Jiménez (2007) Etymology.-Named for the Aztec tribe of central Mexico.
Diagnosis.-This is a relatively slender species that is not beetle-like. It differs from the apparently closely related S. vitis in not having a buttonhook shaped embolus (Fig. 38) . Instead the embolus is more similar to those of S. papenhoei and S. paiutus. However its general appearance is like S. vitis (Fig. 36) . Also like S. vitis (and unlike either S. papenhoei or S. paiutus) this species has a full count of 2-2-2 ventral tibial macrosetae and has an acute-angled tibial apophysis (Fig. 39) . The female genitalic structure (Figs. 40, 41) is also close to that of S. vitis.
Description.-Male holotype: Total length 3.8. Carapace length 1.8, width 1.4. Leg formula 1423. Chelicerae with no apparent promarginal teeth and one slanted retromarginal tooth with two (holotype) or three cusps (allotype males from same site and from Morelos) (Fig. 37 ). First tibia with 2-2-2 ventral macrosetae. Color overall red brown. Carapace dark red brown with metallic scales, which were probably golden in life. Clypeus dark with metallic scales. Chelicerae dark redbrown. Legs red-brown with lighter ventral distal patellae and whole tarsi. Palpi reddish-brown. Abdomen dorsum redbrown with numerous metallic scales and with rim of white scales also extended as two white slashes posterior to the middle. A third slash is visible as a slight white projection on the lateral rim about one third of the way down the abdomen. Venter and sternum dark red-brown, as are endites and labium. Paratype male from same location with total length 3.6. Make dark red-brown, as are endites and labium. Paratype male from same location total length 3.6. Carapace length 1.7, width 1.3.
Female allotype: Leg formula 4123. Description as in male. Total length 5.4. Carapace length 2.1, width 1.5. Paratype female from same location: total length 4.5. Carapace length 1.6, width 1.4. One female from Sonora with complete inverted lily-like mark in center of dorsum as in S. lirios. In the other two females the lily-like mark is partly obscured, but traceable. The three females from Minas Nuevas (Alamos), Sonora have size ranges of 5.4-5.9 in total length, 2.0-2.1 in carapace length, and 1.5-1.7 in carapace width.
Distribution.-This species occurs in Southern Sonora to Nayarit in Mexico near border with Durango, Zacatecas and Jalisco and is probably found in all five states, south to Morelos.
Natural history.-The natural history of S. aztecus is unknown. The male and female type series and females from Sonora were collected in August, while a male and female from Morelos were collected in late July.
Remarks.-Very close in appearance to Sassacus vitis, but with very different embolus in the males (Fig. 38) . Chelicerae (Fig. 37 ) very similar to that of S. vitis, although not as elongated. Also some individual females from Sonora with similar markings to S. lirios. The somewhat intermediate male palpal structure of this species between S. papenhoei and S. (Fig. 36) , 0.1 mm (Figs. 37-41) .
vitis is further evidence of the closer relationship between those two species than might be supposed from the structure of the emboli and general appearances of each. Diagnosis.-This species differs from all other known North American Sassacus in having the front tibiae-patellae flattened and with a heavy brush of spatulate hairs in both sexes (Fig. 43) . Although the palpi (Figs. 45, 46) are somewhat similar to those of Sassacus aztecus, especially in regard to the tibial apophysis, and the female spermathecae (Fig. 48) are also similar to this and other Sassacus, this larger species has been in dispute as a true Sassacus.
Sassacus barbipes species-group
Description.-Female lectotype from Mexico: Leg formula 4123. Chelicerae with one or two promarginal teeth and one large retromarginal tooth (Fig. 44 ). First tibia with 2-2-2 ventral macrosetae. Color overall red to yellow-brown (reported as black by Peckham & Peckham 1888 , 1909 . Carapace dark red brown with scattered metallic scales (probably more widespread as in ''syntype'' (now paralectotype) from same locality (Fig. 42) . Scales appear to be metallic pink under alcohol, although Peckham & Peckham (1888 , 1909 reported the scales to be green. Clypeus, palpi, and chelicerae reddish brown. Sternum, endites and labium orange brown; latter two with lighter anterior 1/3. Legs yellow brown with front legs having darker brown on femora, patellae and tibiae. Tibia of front legs flattened with ventral fringe of yellowish spatulate hairs. Abdomen yellowish with scattered metallic scales (more complete in paralectotype) and with whitish basal band separating lighter dorsal from darker ventral surface (Fig. 42) . Paralectotype very similar, but legs mostly missing. Lectotype with total length 7.1, carapace length 2.6, carapace width 1.9. Female from west side of Lake Sayula, Jalisco, Mexico, 3 August 1956 , collected by W. Gertsch and V. Roth (AMNH) quite similar to lectotype. Total length 6.0, carapace length 2.2, carapace width 1.7. Peckham & Peckham (1909) give a total length range of 6.8-8.5 for females they measured.
Male from Jalisco, Mexico: Also quite similar to lectotype, but with smaller abdomen and with longer front legs (leg formula 1423). Total length 4.6, carapace length 2.2, carapace width 1.7. This fits well with the range of 4.5-5.5 published by Peckham & Peckham (1909) .
Distribution.-This species occurs from southern Sonora to central America. F.O. Pickard-Cambridge (1901) reported it from Guatemala.
Natural history.-Males of S. barbipes have been collected in June and August, and females have been found from June to August.
Remarks.-Although reported from California by Peckham & Peckham (1909) , I have yet to see a specimen from the USA. However, there is an apparently undescribed Tutelina from California (CAS) that has extensive fringes on the patellatibia, which may have been misidentified as this species.
The type vial in MCZ contained two females from the same locality. As it is uncertain just which specimen the Peckhams intended to be the holotype, I designate one female as the lectotype.
Sassacus arcuatus species-group
Sassacus lirios new species 57 abdomen and also is an allusion to a science fiction story set in Quintana Roo. To be treated as a noun in apposition.
Diagnosis.-This species differs from all other known North American Sassacus in having the embolus very long and curved (Fig. 51) , in the structure of the male chelicerae (Fig. 50) and in the structure of the female epigynum (Fig. 53) . It also differs from all other Sassacus except for many S. vitis and some females of S. aztecus from southern Sonora in having a contrasting pattern on the abdomen in most specimens (Fig. 49) . This pattern includes an anterior band in the rough shape of a stylized lily (sometimes incomplete, but angled), similar to the Brazilian species Nayarit, dorsal view; 43. Female from Nayarit, leg I prolateral view, 44, 45, 46. Male from Nayarit: 44. Chelicera, ventral view; 45. Left palpus, ventral view; 46. Left palpus, retrolateral view. 47, 48. Female from Nayarit: 47. Epigynum, ventral view; 48 . Vulva dorsal view. Scale line 1 mm (Figs. 42-43 ), 0.1 mm (Figs. 44-48 ).
Sassacus helenicus (Mello-Leitã o 1943) . It also resembles S. helenicus in having a similar embolus (Fig. 51 ) and cheliceral structure (Fig. 50) , and is obviously closely related to this species. However, based on illustrations from several noted sources published on the Internet by Pró szyń ski (2004), the proximal promarginal tooth of the chelicerae is more basal in S. helenicus than in S. lirios and the epigynal structure is quite different (Figs. 53, 54) . The abdominal pattern of the closely related Sassacus flavicinctus Crane 1949a from Venezuela includes an incomplete and straight anterior band. Sassacus lirios has a distinctive embolus showing close affinities to S. flavicinctus, but differing from this species in that the fleshy part of the bulb at the base of the embolus is nearly as high as wide, the base of the embolus is narrower, and the tibial (Fig. 49) , 0.2 mm (Fig. 50) , 0.1 mm (Figs. 51-54 ).
apophysis is narrower and more curved. The epigynum of S. lirios shows some similarities to that of S. flavicinctus, but differs in the shape of the spermathecae.
Description.-Male holotype: Leg formula 1423. Chelicerae with two promarginal and one slanted retromarginal tooth (Fig. 50) . First tibia usually with 2-2-1 ventral macrosetae. Color overall red to yellow-brown. Carapace dark red brown with metallic scales in eye region and with white scales forming sinuous bands (looking somewhat like the front coil and forward facing head of a snake with mouth engulfing the spider's posterior lateral eyes) beginning at anterior lateral eyes and extending to posterior edge of carapace on each side.
Clypeus covered with white hairs. Chelicerae yellow brown. Legs yellow brown with lighter yellowish patellae and tarsi. Abdomen dorsum with light yellowish-cream inverted stylized lily pattern, followed with two light bands anterior to the spinnerets. Venter and sternum yellow-brown. Other males from same locality darker brown, with yellowish patellae and tarsi. Ten males from Quintana Roo, Vera Cruz and San Luis Potosi, Mexico, and Turrialba, Costa Rica, range from 2.7-3.8 (most about 3.1) in total length. Carapace length 1.3-2.0 and width 1.05-1.5. Female allotype: Leg formula, cheliceral teeth and ventral tibial macrosetae as in male, except cheliceral teeth much smaller and retromarginal tooth not slanted, but broad based and roughly triangular. Color pattern similar to male, but only femurs of legs dark, and dorsal carapace is some covered with light scales. Six females from Quintana Roo, San Luis Potosi and Costa Rica range from 3.0-3.7 mm in total length. Carapace length 1.4-1.6 mm, width 1.1-1.2 mm.
Distribution.-This species occurs in San Luis Potosi, Mexico, south to Quintana Roo and Costa Rica.
Natural history.-Males of this species are primarily known from July, but Costa Rican specimens may have been also collected in March and August. Females are known from March (Costa Rica) and June-July to possibly August.
Remarks.
-This species appears to be a member of the mainly South American arcuatus species group. Whether these are actually Sassacus is open to debate. Their morphological structure, as exhibited in this species, is quite different, even from the most extreme members of the genus. Unfortunately the generic name Ramboia Mello-Leitã o 1943, which might be used for this species group, is based on a species that appears to not be in the arcuatus group at all (Scioscia, personal correspondence). It remains for some other researcher to clear up this issue. It is my opinion that this ''species group'' will probably be placed into another genus, but at present it seems best to leave this species in Sassacus while noting the problem.
The female epigynum (Figs. 53, 54) does not match the figure provided by Peckham & Peckham (1896) for Dendryphantes dubitabilis (5 Metaphidippus dubitabilis) and the dorsal pattern also does not match. It is thus thought that the identification label for Banks' specimen from Veracruz (see Material Examined) was the result of a misidentification. It does appear to be closely related to Sassacus helenicus (MelloLeitã o 1943), as noted in the diagnosis.
Another potential species of this species group, a female from Chiapas: Las Ruinas de Palenque, 17.31uN, 91.58uW, July 1948, C. & M. Goodnight (AMNH) was examined. The epigynum resembles that of Sassacus aurantiacus Simon 1901. Since placement of this specimen is uncertain (the pattern of S. aurantiacus is obscured in the type as noted by Galiano (1963) and I have not examined it) and only one specimen was found, it will be left for the future reviser of the whole arcuatus group APPARENT CHRYSOMELID BEETLE MIMICRY IN THE SALTICIDAE
The well-known ''ant mimicry'' in various salticid, gnaphosid and corinnid genera is still not totally explained (Foelix 1996) , although there is some solid evidence for Batesian mimicry in Synageles Simon 1876 (Engelhardt 1971; Cutler 1991) and Myrmarachne MacLeay 1839 (Nelson 1998) . Indeed, most of the known ant mimics could not be aggressive mimics as they do not appear to feed on ants, although they may live with them, and Mü llerian mimicry, although possible [see Nelson (1998) , for a discussion of a distasteful non-mimic] so far seems unlikely. In addition to these, at least two genera of spiders (the salticids in the genus Sarinda Peckham & Peckham 1892 and possibly some Castianeira Keyserling 1879 in the family Corinnidae) may be generalist mimics of ponerine ants, while Peckhamia appears to mimic ants of the genus Camponotus or Crematogaster, and most Synemosyna Hentz 1846 seems to be obvious mimics of ants in the genus Pseudomyrmex [although in the north they resemble Crematogaster (B. Cutler, personal observation)]. Some other cases of apparent mimicry exist, including many species of Phidippus C.L. Koch 1846 (Edwards 2004 ) that apparently mimic velvet ants in the genus Dasymutilla, for example, Phidippus apacheanus Chamberlin & Gertsch 1929 (Edwards 1984 , which itself has a painful bite (personal observation). This may, thus, be a case of Mü llerian mimicry, as velvet ants have a painful sting.
With details lacking on documented ant and velvet ant mimicry, it is not strange that apparent beetle mimics in the genera Sassacus, Coccorchestes Thorell 1881, and possibly Cylistella Simon 1901, have been little studied. Are these really mimics of chrysomelid beetles or is the resemblance only incidental? The arguments for chrysomelid beetle mimicry are as follows:
1. Members of the three genera, Sassacus, Cylistella and Coccorchestes are so beetle-like that they can occasionally fool even a trained biologist. Coccorchestes from the Old World tropics is perhaps the most extreme of these and as far as is known all members of the genus are very closely beetle-like. After this genus come members of Agassa (Sassacus cyaneus and S. alboguttatus). Sassacus papenhoei and closely related species (S. paiutus and S. samalayucae) are less beetle-like, but resemble a small flea beetle from a distance. Cylistella is much smaller and may be a beetle-mimic or may mimic a mite, or the resemblance may actually reflect the convergent development of an armored body to reduce water loss in a tiny animal (, 2 mm). 2. The members of these genera are generally metallic or shiny black, resembling the colors of various species of chrysomelid beetles in the Galerucinae and Eumolpinae. Richman, pers. observ.) . Based on these observations, it would seem that chrysomelid beetle mimicry is a real phenomenon, although to make this concept more than a circumstantial hypothesis would require some exact experimentation.
If these are beetle mimics, what function does the resemblance serve for the mimic? It might be possible that this is indeed another example of Batesian mimicry because:
1. Some chrysomelid beetles are known to be distasteful and many produce toxins (Pasteels & Rowell-Rahier 1989; Pasteels et al. 1990; Pasteels 1993) . Galeruca tanaceti (Chrysomelidae: Galerucinae) is known to produce anthraquinones in its hemolymph (Hilker & Schulz 1991) . Furthermore, many chysomelid beetles, whether placed in the Alticinae or Galerucinae in the literature, are known to possess defense glands in the adult stage. Although some seem to lack them (Deroe & Pasteels 1982 ) and many leaf beetles, possibly including flea beetles and other leaf beetles that resemble flea beetles, may gain further defensive chemicals from the plants on which they feed (Blum 1981) . The only chrysomelid beetle collected with Sassacus (S. cyaneus), to my knowledge, was a species of Graphops (Chrysomelidae: Eumolpinae) (current study -identified by Wills Flowers), not a galerucine.
The defensive chemicals associated with this genus, if any, are unknown. 2. The apparent chrysomelid beetle-mimic jumping spiders are generally much less abundant than their beetle models, which would be a necessary prerequisite to effective mimicry, as otherwise the mimics would be more likely to be encountered and perhaps eaten.
From this it might also be suggested that metallic colors in small jumping spiders (that are not related to the male ornamentation) might be a general mimicry of metallic chrysomelids. This would make Sassacus vitis, Tutelina Simon 1901 and some Salticus Latreille 1804 possible general chrysomelid beetle mimics based on color. However, at least some Tutelina species, especially males, look and act much like ants in the field (personal observation of male T. elegans (Hentz 1846) on milkweed plants in Cook County, Illinois in 1998) and at least some (especially green) metallic jumping spiders (for example females of T. elegans (also based on observations in Cook County, Illinois, 1998) may really be ''mimicking'' (technically crypsis, not mimicry) water droplets (originally proposed by G.B. Edwards, pers. commun.; Edwards 2004 ). This might make them less visible in tropical or temperate forests or even in riparian habitats in the Southwestern United States. Thus metallic coloration alone is probably not a good criterion for general chrysomelid beetle mimicry.
What organisms are the likely targets of true beetle mimicry? Birds, other salticid spiders and possibly lizards may be the most important predators that could be fooled. This seems to be true for the ant mimics at least. Engelhardt (1971) showed that Synageles did fool birds into apparently perceiving them as ants. Cutler (1991) demonstrated the same for Synageles with immature Phidippus (jumping spiders) as predators. However, there are only sketchy data for beetle mimics. Preliminary experiments with the araneophage jumping spider Portia fimbriata (Doleschell 1859) indicated that this spider was not totally fooled by Sassacus papenhoei, which it usually attacked, although the attack was slower than it would have been for a normal-appearing salticid (R.R. Jackson, unpubl. data). Individuals of the jumping spider genus Portia Karsch 1878 may or may not encounter badtasting flea beetles in its normal habitat, however. Obviously, much needs to be done before we can be sure about the function of beetle mimicry, assuming it is a real phenomenon, but preliminary incidental observations seem to indicate that it may be another example of Batesian mimicry.
